Insulin treatment reverses the postreceptor defect in adipocyte 3-O-methylglucose transport in type II diabetes mellitus.
The insulin resistance of type II diabetes mellitus is due to both receptor and postreceptor defects of in vivo insulin action, with the postreceptor defect being the predominant abnormality. Diminished glucose transport has been found in adipocytes from patients with type II diabetes, suggesting that decreased cellular glucose transport activity may be responsible in part for the in vivo postreceptor defect observed in these patients. Recent studies have shown that the in vivo postreceptor defect initially present in patients with Type II diabetes is significantly reversed by insulin therapy. For these reasons, we speculated that the defect in adipocyte glucose transport might also be corrected with exogenous insulin therapy. Therefore, we measured adipocyte 3-O-methylglucose transport in cells from five type II diabetic subjects before and after a 2-week period of intensive insulin treatment. Glycemic control was significantly improved by this regimen. The mean (+/- SE) fasting serum glucose level fell from 292 +/- 24 to 135 +/- 29 mg/100 ml (P less than 0.005), and the mean integrated glucose area under a 7-h meal tolerance test curve decreased from 171,212 +/- 20,403 to 72,408 +/- 9,292 mg/min . dl. The mean 3-O-methylglucose transport activity increased after treatment at all insulin concentrations studied, including basal (before, 0.18 +/- 0.05; after, 0.45 +/- 0.09 pmol/2 X 10(5) cells . 10 sec; P less than 0.005) and maximally effective (25 ng/ml) insulin concentrations (before, 0.50 +/- 0.14; after, 1.32 +/- 0.30 pmol/2 X 10(5) cells . 10 sec; P less than 0.025), although the mean maximal glucose transport activity was still 25% decreased compared to normal values, indicating that a residual in vitro postreceptor defect remained. These results corresponded well with the degree of reversal (75%) of the in vivo postreceptor defect, as assessed by the euglycemic glucose clamp technique. These studies demonstrated that the decrease in adipocyte glucose transport activity in type II diabetes is practically reversible by intensive insulin therapy. This closely corresponds to the reversal by insulin therapy of the postreceptor defect expressed in vivo and provides further evidence that a cellular cause of the postreceptor defect in type II diabetes is a decrease in glucose transport system activity in the major insulin target tissues.